K % & B
BELRL¥ENL ¥ L
ERNHOLEKE F M
FUAURSES HBFHE4646%
FHNESOBAMN FH24%F O9H27H
FHBESORE BRBEHAR NAFVA TV IER
(EAIHRIE 5 &5 1 HEX)
M FXOREHE Studies on Effects of D-Mannitol on Absorption of Calcium and Magnesium in Growing Rats
BRFIy PIBITDIANY I LER TR T LABBIZRIET DT = b —
N OEEIZBAY 5 W)
RXEEZTR BB Ro xR OB RE #® =& &

EUBMXABTORE

Indigestible sugars are known that they are not metabolized to be energy source in the small intestine. They are
low caloric or non-caloric and sweet. Blood glucose level and insulin secretion are not affected by ingestion of
indigestible sugars. In addition, indigestible sugars appear to bind to negatively charged fat accumulation and weight
gain. There has been a world-wide increase in metabolic syndrome such as obesity and diabetes linked with high energy
intake from food, hence indigestible sugars may replace the traditional sweeter to be the desirable sweet substitutes in
food and beverage. Indigestible sugars are utilized by microbe in the hindgut to improve the intestinal environment, It is
supposed that the fermentation of indigestible sugars in the hindgut might influence mineral bioavailability. In this
research, the effect of D-mannitol as an indigestible sugar on the absorption of calcium (Ca) and magnesium (Mg) in
growing rats and the mechanism was investigated.

Firstly, to estimate the effect of D-mannitol on the absorption and retention of Ca and Mg, Wistar rats were fed
the experimental diets containing 0, 2, 4, 6 or 8% D-mannitol for twenty-eight days. The feces of the rats were collected
twice during the feeding trial. The tibia and femur were collected to determine the retention of Ca and Mg. The diets
with 6 and 8% D-mannitol significantly increased the apparent absorption of Ca and Mg in the growing rats, and
significantly increased the retention of Ca and Mg in the tibia and femur. A non-absorbable marker Cr-CWC was added
to the experimental diets in the last 7 days of the feeding trial to estimate Ca and Mg absorbability in the intestinal
segments. Ca/Cr and Mg/Cr in the feces and in cecal digesta suggested that the increase in the absorption of Ca and Mg
occurred in the large intestine.

Secondly, to estimate the effect of D-mannitol on cecal parameters, Wistar rats were fed the experimental diets
containing 0, 4 or 8% D-mannitol for seven days. The cecum with content was collected for analysis. Cecal weight,
cecal content weight and cecal tissue weight were significantly increased, the ratio of organic acids was altered, and
cecal pH was significantly lowered by D-mannitol diets.

At last, cecectomized rats and non-cecectomized rats were fed the experimental diets containing 0 or 4%
D-mannitol for twenty-eight days. Ca balance tests were carried out twice. Feces and urine were collected for 24 hours
each day during the balance tests. The absorption and retention of Ca was significantly decreased by 4% D-mannitol
diet in the cecectomized rats. In non-cecectomized rats, D-mannitol increased cecal weight, decreased cecal pH, and
increased the amount of cecal soluble Ca. These results indicate the mechanism of the effect of D-mannitol on Ca and
Mg absorption is due to cecal development and cecal acidification induced by D-mannitol consumption, which facilitate
the absorption of Ca and Mg in the large intestine.

These results indicate D-manniol has a promoting effect on the bioavailability of Ca and Mg, and cecal
fermentation of D-mannitol facilitates the absorption of Ca and Mg in the large intestine.
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